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Indian Standard 

SPECIFICATION FOR 

LIQUID RESINS FOR USE IN SHELL 

PROCESS IN FOUNDRIES 

0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards Institution 
on 27 October 1976, after the draft finaHzed by the Foundry Sectional 
Committee had been approved by the Structural and Metals Division 
Council. 

0.2 The shell process of making cores and moulds in foundries has gained 
increased importance in India over the last decade. Initially the resin and 
catalyst binder materials were being purchased as * Proprietory Items' from 
resin manufacturers and any difficulty in core production was to be solved 
by the resin suppliers. However, now a complete understanding exists of 
the property requirements for the shell resin and the resin coated sand so 
as to give satisfactory operations of core making. 

0.2.1 It is felt that this standard will be of great assistance to the 
foundries to enable them to check the quality of the liquid resin and its 
catalyst. 

0.3 This standard contains clauses 3.1, 5.1, 6.1 and 7.1 which call for 
agreement between the purchaser and the manufacturer. 

0,4 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, expressing 
the result of a test or analysis, shall be rounded off in accordance with 
IS: 2- 1960*. The number of significant places retained in the rounded off 
value should be the same as that of the specified value in this standard. 



1. SCOPE 

1.1 This standard specifies the requirements for liquid resin and its catalyst 
or both in combination for use in production of shell cores or moulds in a 
foundry, using warm sand coating process. 

2. SUPPLY OF MATERIAL 

2.1 General requirements relating to supply of liqui^*resin and its catalyst 
♦Rules for rounding off numerical values ( revised). 
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shall be as laid down in IS: 1387-1967*. 

3. MANUFACTURE 

3.1 The resin shall be synthetic in nature produced by catalytic reaction of 
phenol and formaldehyde. The resin shall be supplied in the form of a 
solution of the resin in a suitable solvent. The catalyst shall be manu- 
factured by thoroughly mixing hexamine powder and solid lubricating 
powder. The exact process of manufacture and formulations of the 
product shall be decided by the manufacturers which may or may not be 
divulged to the consumer. This will be as agreed to between the purchaser 
and the manufacturer. 

4. SAMPLING 

4,1 Sampling and testing shall be carried out according to manufacturer's 
production batches. A suitable sized sample shall be taken out from all 
the drums of a particular batch, mixed and used for testing. 

5. REQUIREMENTS 

5,1 The requirements of resin are as given below: 

a) Physical Properties — The resin shall conform to the following 



requirements: 
i) Solid content 
ii) Specific gravity at 25°C 
iii) Viscosity at 25''C 
iv) pYi value 



67-69 percent 

1-05-1-15 

1*2-3*5 Ns/m2 (12-35 poise) 

3-3-5 



Note — In case of viscosity, the narrower ranges may be agreed to 
between the purchaser and the manufacturer. 

b) Coated Sand Properties — The quality of resin shall be so con- 
trolled by the manufacturer that the resin coated sand ( see 6 ) 
conforms to the following requirements: 



Hot Cold Stick 

Tensile Tensile Point 

Strength Strength °C 

N/mm^ N/mm2 



Resin (liquid) 5 percent 3'5Min ASMin 95 to 
of sand and catalyst 100 

16 percent of liquid 
resin 



Loss 

on 

Ignition 

Percent 

{Op- 
tional) 

4-2 to 
4-4 



Gas 
Con- 
tent 

cc/g 



21 Max 



.^f 



*General requirements for the supply of metallurgical materials ( first revision ). _ 
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Note — Since the stick point measurement method is subject to con- 
siderable testing error, closer limits of stick point within the specified range 
may be agreed to between the purchaser and the manufacturer. 

c) Although the performance of the resin in production is largely 
controlled by the above properties, there may be some other 
variables of which the consumer may be unaware which may affect 
the performance. Therefore, the resin catalyst shall also conform 
to the following production requirements: 

1) The resin shall not give any problem like resin melting before 
ball breaking during sand coating. 

2) Ball breaking shall start within 5 to 6 minutes of commencing 
of hot air supply. Total hot mix time shall not exceed 
8 to 9 minutes. 

3) Under correct core blowing operations the shell thickness 
shall be 10 mm^ minimum and there shall be no peal back of 
sand. 

4) The coated sand as specified in 6 shall not contain harmful 
retained solvent and moisture. 

6. SAND COATING PROCEDURE 

6.1 Sand coating may be done in a small capacity hot air mixer for testing 
purposes only or in actual shop equipment. The following procedure shall 
be followed: 

a) The standard silica sand conforming to the Indian Standard 
specification for standard silica sand for raw material testing 
in foundries ( under preparation ) is mixed for one minute with 
requisite quantity of catalyst ( 16 percent of the liquid resin in this 
specification ). 

Note — Till such time the above standard is published, the requirement 
of standard sand shall be subject to mutual agreement between the purchaser 
and the manufacturer. 

b) Liquid resin ( 3*5 percent solid or 5 percent liquid of mass of 
sand taken ) is poured slowly into the mixer and mixed for three 
minutes. 

c) Hot air at temperature of 200 to 230°C is blown. First the 
resin dries out to form lumps of sand and the load on the mixer 
increases. After 5 to 6 minutes the lumps sta^' breaking and finally 
the lumps disintegrate into loose coated sand. Sand temperature 
is about 60 to 70°C at the time of discharge. 



IS : 8246 - 1976 

7. TESTING METHODS 

7.1 Testing of physical properties of resin and coated sand properties shall 
be as agreed to between the purchaser and the manufacturer. 

7.2 The gas content shall be determined as specified in IS: 1918-1966*. 

8. PACKING 

8,1 The resin shall be supplied in 200 litre steel drums and the catalyst in 
100 kg steel drums or polythene lined gunny bags. Each drum or bag shall 
carry the manufacturer's name, brand name of the product, date of 
manufacture and expiry date, and production batch number. 

9. MARKING 

9,1 The material shall be suitably marked to identify the name or trade- 
mark of the manufacturer. 

9.1.1 The material may also be marked with the ISI Certification Mark. 

Note — The use of the ISI Certification Mark is governed by the provisions of the 
Indian Standards Institution (Certification Marks) Act and the Rules and Regulations 
made thereunder. The ISI Mark on products covered by an Indian Standard conveys 
the assurance that they have been produced to comply with the requirements of 
that standard under a well-defined system of inspection, testing and quality control 
which is devised and supervised by ISI and operated by the producer, ISI marked 
products are also continuously checked by ISI for conformity to that standard as a 
further safeguard. Details of conditions under which a licence for the use of the ISI 
Certification Mark may be granted to manufacturers or processors, may be obtained 
from the Indian Standards Institution. 
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♦Methods of physical tests for foundry sands. 

6 



IS : 8246 - 1976 

( Continued from page 2 ) 

Panel for Foundry Resins and Core Jointing Paste, SMDC 17/P-9 

Convener Representing 

Dr V. P. Gupta Tata Engineering & Locomotive Co Limited, 

Jamshedpur 

Members 

Shri R. N. Gandhi Premier Automobiles Limited, Bombay 

Shri K. S. Shah ( Alternate ) 
Shri S. P. Natarajan Ennore Foundries Limited, Madras 

Shri K. V. Harikrishnan ( Alternate ) 
Shri T. Ranganathan Indian Vegetable Products Limited, Bombay 

Shri M. T. Jetly ( Alternate ) 
Shri K. Nagesha Rao Hindustan Machine Tools Limited, Bangalore 

Shri B. K. S, Chowdhury ( Alternate ) 
Shri D. Sitaramaiah Greaves Foseco Limited, Pune 

Shri S. Seetharaman ( Alternate ) 
Shri J. N. Varma Tata Engineering & Locomotive Co Limited, 

Jamshedpur 



INDIAN STANDARDS 

ON 

FOUNDRY 



IS: 

1280-1975 Foundry moulding boxes of steel construction ( second revision ) 

1305-1967 Graphite for use as foundry facing material ( second revision ) 

1513-1971 Pattern equipment for foundries ( first revision ) 

1752-1973 Coal dust for use in cast iron foundry ( second revision ) 

1811-1961 Methods of sampling foundry sands 

1918-1966 Methods of physical tests for foundry sands 

1987-1974 High silica sand for use in foundries ( first revision ) 

3339-1975 Silica flour for use in foundries ( first revision ) 

3343-1975 Natural moulding sand for use in foundries ( first revision ) 

3666-1966 Tests for foundry core oils requiring baking 

4140-1967 Limestone for use in foundries 

4269-1967 Dextrin for use in foundries 

4475-1975 Crane-suspended hand-oparated geared ladles for iron foundries ( first 

revision ) 

4476-1975 Crane-suspended hand-oparated geared ladles for steel foundries { first 

revision ) 

4604-1975 Pattern plates for machine moulding boxes ( first revision ) 

4606-1968 Steel shot for use in foundries 

4683-1968 Chilled iron shot and grit for use in foundries 

4981-1975 Guide pins for foundry pattern plates ( first revision ) 

4982-1975 Closing pins for foundry moulding boxes ( first revision ) 

5032-1975 Recommended sizes of cupola furnace for foundry ( first revision ) 

5303-1974 Zircon flour for use in foundries ( first revision ) 

5824-1970 Lancets for use in foundries 

5841-1970 Fluted core cleaners for use in foundries 

5850-1970 Star ( triangular ) cutters for use in foundries 

5873-1970 Steel cut-wire shots for use in foundries 

5904-1970 Chaplets for use in foundries 

5981-1970 Sleekers for use in foundries 

5988-1970 Spring dowel sleeves (light and heavy patterns) for use in foundries 

6013-1970 Trowels for use in foundries 

6366-1971 Sprue plugs for use in foundries 

6376-1971 Pattern lifting pins and hooks for use in foundries 

6377-1971 Mallets for use in foundries 

6378-1971 Pattern lifting and rapping plates 

6401-1971 Dowel pins for use in foundries 

6443-1971 Lifters and cleaners for use in foundries 

6447-1971 Vent wires for use in foundries 

6482-1971 Tampers and rammers for use in foundries 

6773-1973 Sodium silicate for use in foundries 

6788-1973 Chromite sand for use in foundries 

7295-1974 Chamotte ■'^_* 

1291'\914 Olivine sand and flour for use in steel foundries 

7547-1974 Steel nails used as internal chills in steel casting •.u^-* - 



PUBLICATIONS OF INDIAN STANDARDS INSTITUTION 



INDIAN STANDAADS 



Over 8 500 Indian StaMdardi cgverir}£ various sub|*«i have been issued 
so far. Of these, th« stmfidEird^^ bclongiiiE to the Strudural and Metals 

Group fall under the bUowinifi categor lea: 



Co-ppei' and capspfir allfiyj 
Corto^ii^i;! pr&cectJQn 
Cranes and ailliEcl appliances 
Design cades 

Fflundry riiw materiaEi an J ec|uipmcnt 
Lcadh lEiric^ tin, anilmony and theif 

alloj^i 
Lijht mHCali ^n4 t^iDir illoj^S 
netallle finis hBE 

Metutl^^gripKjr and hett tr^icrhfii^t 
N Q n -d fcEtrurcl v^^ ^ e «t I n g 
Ores and ra¥^ nut-e rials 
pi£ ir-ont '^^^ \r&n and EEtuSitsjLle 

cast iron 



Powder metal! ur£iut inAterial and 

Pi'acidUi me(iL[s 
Quality canitroE 
Rofraccoriftj 
Steel caiscings 
SciE-iEJ forglngs 

Stesl produttip wfoue^t indtHojr 

Scetl Lubus, pipca ^inJ flt^iiajts^ 
&iructurmE i^apfif 

IJncLatSifi«d 
Eneinccrs' ilidc: 
Handbook for wcld&rs 

1^1 handl]>&oki for aLfyccurtfl engineers 

St«^m ubles 



OTHER PUBLICATIONS 



ISl Biilletln { Publiihed Evtry Honth ) 

Sln^te CoiTsy 

Annual SLibscrlpil-on -■ 
Siindar^di: Monthly Additions 

Single Copy ... ^- 

An:nua.l Subacrlptrfln --. 
Apnya^l Hftporls {if^m l94B-^9 Onwardi ) 
ISt Handbook, IW5 






4-» 



Re Ci^u 
.., d* 2^y0 to $ 0» 

fit 30'«o 



INDIAN STANDARDS IMSTITyTION 
Minak BhavaFi, 9 Bfhadur ShaK Z*bf Mari, NEW DELHJ 110002 



TBiephoti* =17 01 31 (Z« lines) 

WMCff rt : No*«lt)f Chiintera, Grant Kvid 
Eufern I S Chowrlnghee Approach 

SQytharn i C^.T. Campus, Adyar 

Tij:sli|J4k'. Nurmotiii'^cd S-haikh Hif^. Khanpur 

■F' Black. Unity Bld.g, N->rJlliiihar-iia -Square 

Ahimsa aidl, SCO 82-63, Sector I7C 

S-e-*6,i57 L. N- Gupta Mara 

t 17/418 B ^arvedaya Na^ar 

6,CJ. Bldg i 3rd FloQr ii, Gandhi Maiden East 



PriMind ji Bnufi^yi 



T«L&p>ione 

BOMBAY 4QQQ07 
CALCUTTA 700071 
l-IADftAS 6C7i>d2Cl 



AMJMADA&AD J&OOOI 
BANGALORE b&iJ003 
CHANOIGARH itOOF? 
HYDERABAD SflODOl 
KAN PUR 2&S005 
PATNAfl-aOOOl 
TRIVAJ^DftUMi^SOOl 



^iii 



-^1-. I 



37 97 J» 


:j-oa 01 


4 ! 14 42 


3 0391 


2 76^9 


^ e3 2& 


4S7 11 


8171 


SSfrS^ 


J127 



ndir NlrCfs^CiiftjHi, indii 



